In the 2002 film Treasure Planet, composer James Newton Howard accompanies the primary shot of the titular orb with an undulation between two major triads a tritone apart. I offer three approaches to understanding the appropriateness of this image/music pairing. First, I present several scenes from recent Hollywood films that conspicuously combine this triadic progression with settings of, or objects from, outer space. Second, I relay ways in which the intrinsic harmonic and voice-leading characteristics of this triadic progression invoke the concepts of great distance, ambiguity, and unfamiliarity. Third, I conclude with a more thorough study of Howard's harmonic language in the score for Treasure Planet, suggesting that this progression and the scene it accompanies represents the culmination of musical and visual/narrative processes, respectively. I will offer three possible approaches-intertextual, intrinsic, and intratextual-to answering this question. First, supported by the excerpts of Example 2, I will present several scenes from Hollywood films from the twenty-five years preceding Treasure Planet that conspicuously combine settings of outer space and/or images of celestial objects with a MTTP.
When the film at last cuts to a full shot of the double-ringed planet (at 0:49: 18) 1 , composer James Newton Howard accompanies the moment with the music as transcribed and reduced in Example 1.
2 A significant feature of this music is the harmonic undulation between E-major and B b -major triads. (From here on, consonant triads will be labeled by their acoustic root followed by a plus or minus sign indicating major or minor quality, respectively. For instance, the harmonies of I will offer three possible approaches-intertextual, intrinsic, and intratextual-to answering this question. First, supported by the excerpts of Example 2, I will present several scenes from Hollywood films from the twenty-five years preceding Treasure Planet that conspicuously combine settings of outer space and/or images of celestial objects with a MTTP.
Second, I will review how conventional wisdom and some twentieth-century scholars posit the tritone and the MTTP as distinct from other intervals and harmonic progressions, and how such considerations suggest how the MTTP befits an association with outer space. To this list of distinguishing characteristics I will add one more that examines the MTTP from a voice-leading perspective. Third, I will bring this voice-leading perspective back to a more thorough study of Howard's harmonic language in the score for Treasure Planet, suggesting that the MTTP and the scene it accompanies represents the culmination of musical and visual/narrative processes, respectively.
I. Intertextual Analysis
The tritone progression has a rich and diverse history of extra-musical associations in art music, particularly in the nineteenth-and early-twentieth-century Romantic and post-Romantic repertoires that would serve as some of the most important wellsprings for the music of More relevant to this study, however, is Gustav Holst's The Planets, which features multiple tritone progressions in music that nominally refers to specific celestial objects, and is a work familiar to many past and present Hollywood film composers who have sought inspiration from preexisting music. Both "Mars" and "Mercury" use clear MTTPs in their opening measures and throughout, although one or both of the triads withhold the third of the chord in the former, and the triads are arpeggiated in the latter. The middle "chorale" section of "Saturn" also brings the tritone progression to the fore several times, although some of these progressions involve minor triads alternating with major. It could therefore be argued that the association between the MTTP and outer space in several films of the last quarter of the twentieth century primarily However, I contend that, in this cross section of the cinematic repertoire, there is no triadic progression that is associated with outer space more often or more conspicuously than the MTTP, nor is there any setting that is associated with the MTTP more often or more conspicuously than outer space. 5 Moreover, one may strengthen this association by refining it:
the excerpts in Example 2 have several features in common beyond the presence of a MTTP:
1. Often the tutti orchestra, or at least the brass section, plays the MTTP usually at a loud volume, and the harmonies involved in the MTTP are often sustained and connected (and sometimes even overlapping) instead of arpeggiated or played detaché.
2. The bass usually takes the root in both chords of the MTTP (unless a bass pedal point is present), while the upper voices tend to move using relatively smooth voice leading.
3. The harmonic rhythm of the MTTP is relatively slow: the duration of each chord of the MTTP tends to be at least one second. 4. The MTTP seldom occurs once; rather, the first MTTP is often followed by a pendular swing back to the first chord, creating a closed ternary unit. The music may then continue to undulate or transpose the MTTP to a new pitch level.
5. The MTTP avoids a strong tonal environment, or at least suspends instead of reinforces conventional tonal syntax. Through the aforementioned ternary undulation, and sometimes reinforced by a pedal point that matches the root of one of the two triads, one of the triads takes on the fleeting role of tonic during the span of the MTTP, and the other thereby "functions" as # IV or b V. Far less often are situations where both triads of the MTTP are subordinated to a single contrasting, overarching tonic.
These features or "family resemblances"-to use Wittgenstein's phrase-comprise the MTTP type, and a musical passage that expresses a majority of these features is a token of this type. Likewise, most of the scenes accompanied by this music can be defined more narrowly than merely representing the genre of science fiction or the setting of outer space. In these scenes, the MTTP accompanies a prominent object that resides in outer space and/or the introduction to the outer-space setting; this introduction occurs either at the very beginning of the film, when the film shifts to an establishing and/or exterior shot of outer space, or when the setting of outer space is thrust into an otherwise terrestrial and/or interior setting. precisely with a cut to the exterior of the starship she is, or will be, piloting. First, in a small shuttle, newly-trained Ibanez flies by and admires the starship she is to pilot (Example 2j).
Second, in the heat of battle, Ibanez is unsuccessful in evading the enemy assault from the planet below. The music of Example 2k accompanies a relatively long exterior shot as the viewer watches, from bow to stern, the starship pass by. Note how the two tritone pairs are related by minor third, generating an octatonic collection that the rising melody manifests in scalar form, leading up to the impact on the ship to the sound of alternating rapid-fire blows of A+ and E b +.
In a near-parallel bow-to-stern shot later in the film, it seems that Ibanez manages to escape the enemy fire and clear the starship for warp. Likewise, the music of Example 2l brings back the same four triads from Example 2k, but then continues with a MTTP from outside the aforementioned octatonic collection.
Beyond establishing early on that the film's main setting is another planet besides Earth, Soldier (1998) offers very few outer-space visuals. Most of the action unfolds in exterior or interior scenes on the surface of the planet. However, at the end of the film, the protagonist, a genetically engineered solider named Todd played by Kurt Russell, and a small group of other soldiers and civilians have left the planet in search for a new home. The spaceship's liftoff into space is depicted primarily through interior shots, or without score at all for exterior shots.
However, for the final shot of the film, the camera is just outside of the ship, looking in through a window at Todd looking out. The music here is completely diatonic and appropriately positive (mm. 1-4 of Example 2m), as Todd, through the window, points out for a young boy that accompanies him something that the viewer cannot see. But soon the viewer sees the object as well: as the camera pans in, the image of a galaxy reflected in the window comes into focus.
And, as Todd signals the galaxy's presence gesturally, composer Joel McNeely signals its presence musically, concluding the scene and the film proper with a MTTP token.
The last three films to be surveyed not only share a relatively narrow chronological span, but they also share a very similar manner of establishing, both visually and musically, the setting of outer space. All open on a futuristic interior setting, even though a simulation or a dream may initially belie this setting. However, in all three films, it is not immediately obvious that this interior setting is, in fact, embedded within the more general setting of outer space. This is clarified by an establishing shot of the exterior of the spaceship or space station whose interior was viewed, and this shot is synchronized with a MTTP token in the soundtrack. Planet with a MTTP token, for this is an association they have probably witnessed before. But is this association arbitrary? After all, there are twenty-four triads, which means that under transpositional and inversional equivalence, there are twenty-four relations between two major or minor triads. 10 Why does it seem that the MTTP relation has been singled out for this particular association?
The setting of outer space is distinguished from other cinematic settings in at least three respects, which may be matched with three inherent and interrelated features of the tritone progression that set it apart from most, if not all, other harmonic progressions. First, the image of an object in outer space typically conveys literal distances greater than any terrestrial setting can provide: the distance from the film viewer's actual location on Earth to the object, the distance from the location of the camera to the object, and often the distance from one part of the object to another part. Whether the image is a simple background of stars or of a celestial object such as a planet or galaxy, the film viewer usually interprets the image as representing something extremely far from the camera's location and as extending over a great expanse. Accordingly, when arranging the twelve pitch classes into cycles of either half steps or perfect fifths, the tritone interval spans the greatest distance between two pitch classes. Thus, this maximal musical span well analogizes the vast distances of outer space. It may be clear that these places are far removed both spatially and/or chronologically from Earth of the twentieth or twenty-first centuries, but it is less common to know any more about the setting beyond "a long time ago in a galaxy far, far away." Accordingly, the tritone interval carries with it uncertainties as well. Generally, by dividing the octave into two equal parts, the equal-tempered tritone "has also assumed the role of the tonally most ambiguous interval." 11 In a diatonic context, the tritone interval is the only interval whose chromatic interval (six semitones)
does not correspond one-to-one with a diatonic interval (augmented fourth or diminished fifth):
this is referred to in music-theoretic parlance as an "ambiguity." Of these three features of the tritone progression that are analogous to those of outer space-maximal distance, ambiguity, and unfamiliarity-I would like to add one more observation regarding the tritone progression that supports the "maximal-distance" feature. The field of music theory has renewed interest in voice leading in recent years, particularly voiceleading smoothness, and voice-leading models that connect the notes of one chord with those of another chord that privilege other pitch relationships besides traditional "textbook" approaches that focus on register or instrumentation (i.e. soprano, alto, tenor, bass). 16 For example, consider
Figure 1, which demonstrates the six possible ways, marked (a) through (f), of leading the three pitch classes of C+ to the three pitch classes of its MTTP partner using a one-to-one mapping.
Note that each mapping need not reflect the harmony and traditional voice leading of a musical passage: the vertical ordering of each chord does not have to correspond to a registral arrangement, nor are the two notes connected by an arrow necessarily associated by register or instrumentation. However, I will still refer to two such notes as representing one "voice." The arrow representing the motion of each of the three voices in each mapping is labeled by its unordered pitch-class interval (i.e. the least distance in semitones the motion would traverse in register), and these distances are compiled in a voice-leading list for each mapping, enclosed in angle brackets. 17 To engage a familiar voice-leading metaphor, it is clear that some mappings require more "work" overall than others, since the voices collectively have farther to travel, even in a pitch-class sense. Joseph Straus calls this "work" total displacement (which I will abbreviate as TD), and defines it as the sum of the intervals in the voice-leading list. 18 Mappings (a) and (b), which each have a TD of 6, exhibit what Lewin calls "maximally close voice leading," in that, of the six possible one-to-one voice-leading mappings, these two have the smallest TD. 19 Therefore, the progression from C+ to F # + (or, for that matter, from any major or minor triad to its tritone transposition) has a maximally close total displacement (which I will abbreviate as MCD) of 6. Table 2 categorizes the twenty-four triads according to the largest displacement of a single voice when using maximally close voice leading to (or from) C+. I will abbreviate the designation of this value as LID (largest individual displacement).
Again, the tritone progression is tied for last: it requires one voice to move by at least an enharmonic minor third-a LID of 3-when employing maximally close voice leading. F # + is the only triad that sinks to the bottom of both tables. Therefore, when finding the smoothest voice-leading from the three notes of one major or minor triad to the three notes of another, the MTTP (or its minor version) requires that the voices travel the farthest both collectively and individually. This is a fitting voice-leading analogue for the superlative distances of outer space, and for Treasure Planet in particular, which is described early in the film (0:02:23) as being "somewhere at the farthest reaches of the galaxy." Many of the score excerpts surveyed earlier manifest (or project, as Lewin calls it 21 ) this maximally close voice leading in register, and some even place the three-semitone interval in the highest part, making the MTTP's position on Tables   1 and 2 even more audible. However, I propose that maximally close voice leading does not have to be projected for the MTTP's superlative displacement to be used as an analytical tool.
Furthermore, this method of calculating musical distance depends upon the quality of the two harmonies, instead of only the tritone relationship between their roots. For example, with a MCD of 5 and an LID of 2, the progression from C+ to F#-is not as "far," although it is equally distant under Schoenberg's approach, and equally estranged under Tovey's and Schenker's. The voice-leading situation would also be different if the two harmonies were dominant-seventh chords a tritone apart: whereas the transposition would be the same, this progression is tied for smoothest among all twelve possible dominant-seventh progressions.
III. Intratextual Analysis
James Newton Howard's score for Treasure Planet offers a wide spectrum of musical styles, including heroic music reminiscent of Golden-Era swashbuckling scores, Irish-tinged folk music, and cartoon-style scoring à la Carl Stalling. Another hue in this stylistic spectrum is that treasure is just a boat ride away." Likewise, the MTTP is just a single note away.) The second observation correlates well with the idea of "preliminary step" in the drama: while Treasure Planet may be "at the farthest reaches of the galaxy," the visual impressions that lead Jim and the film viewer to it as the narrative unfolds are nearby. 22 In fact, one can hear the music that leads up to each of these progressions as participating in this voice-leading trajectory. As shown below Examples 3 and 4, each excerpt begins with relatively small MCDs and LIDs as the symbolic image grows clearer and nearer in its scene.
The symbolic image then arrives with a MCD of 4 or 5 and a LID of 2, and this symbolic image then foreshadows the image of the "real" Treasure Planet accompanied by an MTTP with a MCD of 6 and a LID of 3. So, while the association between the MTTP and the image of Treasure Planet is appropriate and fitting from an intertextual point of view, the MTTP also serves as a goal of a intratextual process that parallels the journey of discovery.
Were the appearance of the "real" Treasure Planet the end of the film, this would be the end of this analysis. However, this is not the case. The treasure hunt unfolds in two stages-the search for the planet, and the search for the treasure on the planet. During the second stage, the progression of C-to A+ that concludes Example 4 or the occasional perfect-fifth transposition appropriately becomes the harmonic leitmotif for the orb, the map contained within it, and the clues that indicate the treasure's location. 23 From the perspective of MCD, the MTTP of 6 for the discovery of the planet is on the musical "outer limits." Now the orb's harmonic progression with a MCD of 4 and LID of 2 has slipped back a couple voice-leading notches. This progression is often heard as the characters, with ample assistance from the orb, close in on the location of the treasure, which turns out to be at the very core of the planet. The music for the discovery of the treasure is transcribed in Example 5. As Jim steps into the treasure room via a transporting door, Howard's music foregrounds a harmonic motion from A+ to E b +: a MTTP token is used to culminate the film's second stage as well. The orb's function has been fulfilled, as musically depicted by this final development: the orb's progression in Figure 2c changes to the MTTP of Figure 2d . The MTTP, as the most distant voice-leading progression between triads, serves once again as the accompaniment to a quest's destination, and it is again heard in mm. 6-7 as the crew burst into celebration, and in mm. 10-11 when the camera pulls back to reveal the entire core of Treasure Planet, which bears a strong resemblance to the orb. And although this second instance of the MTTP is associated more with a setting of inner space rather than outer space, the two most conspicuous instances of the MTTP in Howard's score musically bring together the two halves of the film's title. The attempt to find within the Hollywood scoring style a consistency of association between a musical expression, such as the MTTP type, and a visual/narrative expression, such as a certain presentation of outer space, might be construed by some as an overly rigid manner of understanding this music, and, furthermore, associations such as these may be considered too formalist and ignorant of context. Philosopher Roger Scruton has criticized similar associational studies such as those of Deryck Cooke as trivial, reductionist, deterministic, and ultimately unmusical. 25 However, my intent is not to say that the MTTP type "means" outer space. It is not stylistically "wrong" for a recent Hollywood film to include outer-space scenes without a MTTP token to accompany it, or for its soundtrack to include a MTTP token without a synchronous visual reference to outer space; only that it is stylistically "right" for the two to be present together: hence, my use of the term "appropriate" in posing my opening question. And, for a commercially-driven popular idiom like the mainstream Hollywood film, meeting many of the audience's expectations that are generated by stylistic associations is part of the business. 26 However, a study such as this that focuses just on stylistic associations only sets the groundwork for aesthetic understanding. Robert Hatten, from whom I borrow the terms type and token, responds to Scruton's criticism by arguing that making such associations-or correlations, as he calls them-is just one part (but a necessary part) of a cyclical process whereby correlations guide contextual interpretations, which may further lead to new types and new correlations that feed back into the style. 27 My analysis of Treasure Planet followed this There are a myriad number of ways, but, for one familiar with the MTTP's correlation with outer space, the echoes of "long time ago" and "far, far away" can be heard, and help convey how these two mesmerized boys are being transported to another world. Tpt.
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Hn. The progression, played heavily in low brass, weights pivotal moments in the narrative, many of which are more tragic or solemn than extraordinary or heroic.
Although none of these films involves outer space, thereby potentially diluting the association I am asserting, neither do any of these films represent in part a dissimilar extramusical association that surpasses the MTTP/"outer space" association in both frequency and specificity. On the one hand, the "extraordinary" association occurs considerably more often the more particular "outer space" association, but the former is much more diffuse than, and arguably includes, the latter. On the other hand, any image, setting, or concept whose meaning is focused to a degree roughly comparable to that of "outer space"-perhaps "technological magic," "war," or "solemnity"-is not accompanied by the MTTP in Hollywood scoring as often and as conspicuously as outer space is. 6 At first glance, the scene from Treasure Planet during which Example 1 is heard can scarcely be considered a significant introduction to the outer-space setting: the entire voyage so far has taken place in outer space. However, the filmmakers' idiosyncractic conception of an outer-space setting contrasts with those settings accompanied by the excerpts of Example 2, in that it creatively interweaves aspects of both extraterrestrial space travel and terrestrial seafaring.
The scene in which the spaceship-which closely resembles a Spanish galleon-commences its voyage is a good example of this hybridization: artificial gravity is engaged, but there is no protection from the airless vacuum of space; rockets propel the ship, but on a heading of southby-southwest. The background of space is not black and void, but various shades of blue and violet with plenty of cloud-like formations for the ship to sail either below or through. If
